Paprika spices (Capsicium annuum) and black pepper spices (Piper nigrum) are very popular seasonings for culinary and industrial utilization due to the change of sensory quality (taste, aroma, color) of foods and meals with their addition; their health promoting properties; and also, relevant antioxidant activity. Polyphenols are often responsible for the antioxidant capacity of plant products therefore in our study the content of polyphenols (TP) and antioxidant activity (TAA) were assessed in two common culinary spices -paprika spices (12, ground powder spices) and pepper spices (20, unground and ground, black, green, white and colored spices) of Czech, Austrian, and Slovak producers. These parameters were determined using spectrometric method, for total polyphenols method with Folin-Ciocaulteu reagent; the antioxidant activity (TAA) of aqueous and ethanolic extracts of spices was measured by DPPH method with IC50 evaluation. For paprika the total polyphenol content ranged from 14.67 to 28.78 mg GAE.g -1 . However, there is only weak connection between the pungency of the spices and the polyphenolic amount, the hotter samples of paprika spices have slightly higher values of TP than sweet types. Also, more pungent paprika products showed a higher potency in scavenging of DPPH free radical than sweeter ones; and ethanolic extracts had slightly ethanolic extracts respectively. The highest TAA values were observed for white ground pepper and unground black pepper spices. Unground black pepper samples had higher TAA than ground black pepper. The extent of antioxidant activity of paprika and pepper spices was quite similar. The total phenolics contents in spices were correlated to antioxidant activity only slightly.
INTRODUCTION
Sweet pepper or its hot varieties (Capsicum annuum L.) are important vegetable crops that could be used for the production of seasonings such as paprika spices. It could be a source of intensive natural colorant (Koncsek et al., 2016) and important also due the change of sensory quality (taste, aroma, color) of foods and meals with their addition. This very popular spice is traditionally produced by sun drying when peppers are spread on the soil where they are exposed to the solar radiation and the wind action. In paprika the most important compounds are carotenoids, capsaicinoids, and vitamins E and C. There are about forty carotenoids, β-carotene and β-cryptoxanthin as major. Gnayfeed et al. (2001) determined that concentration of β-carotene increased markedly due light-independent carotenogenesis with the highest level in the overripe pods. Carotenoids are responsible for the color of paprika and their contents are related to variety, ripeness and growing condition (rainy and cool season yields fruits with more β-carotene 
MATERIAL AND METHODOLOGY
There were analyzed 12 spices of ground paprika, powder -Austrian (1 -7), Czech (8 -10), and Slovak (11 -12) producers from food markets; and 20 spices of unground and ground black, green, white and colored pepper spices of Austrian (1 -6), Czech (7 -16,19 -20) , and Slovak (17 -18) producers from food markets, the origin of the spices were mostly Vietnam, India and Indonesia.
For the determination of TP aqueous spice extracts were used, for TAA evaluation aqueous and ethanol extracts were used. They were prepared with 1 g of spice that was extracted with 100 mL demineralized water (100 C) or ethanol, under stirring in a shaker for 10 min. The extract was filtered through a paper filter and used for the analyses of TP and TAA.
For the determination of total polyphenols (TP) content by spectrometric method Folin-Ciocalteau reagent was used by the modified method of Blainski et al. (2013). To aqueous spice extract (0.1 mL) demineralized water (1 mL) of and diluted Folin-Ciocalteau agent (1 mL) was added and after agitation it was left for 5 min in the dark at lab temperature, then 1 mL of 10% sodium carbonate solution was added and mixed again. After 15 min. standing in the dark at lab temperature absorbance of samples was measured against blank at wavelength λ = 750 nm on the spectrophotometer (Libra S6 Biochrom, GB). Results of TP were calculated using gallic acid as standard and expressed as gallic acid equivalents (GAE) in mg.g -1 sample. Determinations were made in triplicate. Total antioxidant activity (TAA) was measured by spectrometric method after the reaction of spices extracts with free stable DPPH·radical (1,1-diphenyl-2-picrylhydrazyl) that results in a decrease of absorption over time. The method was modified according to Bystrická et al. (2015) . Aqueous or ethanolic spice extract (0.1 mL) was added to 1.9 mL ethanolic solution of DPPH and 1 mL acetate buffer (pH = 5.5). The reaction mixture in capped glass was shaken vigorously and left for 1 h. at lab temperature without light exposure. Absorbance of samples (A) was then measured at wavelength λ = 515 nm against blank on the spectrophotometer (Libra S6 Biochrom, GB). Also absorbance of control samples (K) was measured at 515 nm against blank. Inactivation (I) was calculated from the decrease of absorbance (%) according to relation (1) . (1) Results of TAA were calculated using ascorbic acid as standard and expressed as ascorbic acid equivalents (AAE) in mg.g -1 sample. Average results were obtained from three parallel determinations.
The IC50 values were determined for 3 paprika and 3 pepper samples with the highest TAA. They express the concentration of spices extract that is required to scavenge 50% of DPPH free radicals, 50% inactivation. There were prepared 4 diluted aqueous spices extract solutions in the range 2.5 -10 mg.mL -1 . The reactive mixtures with DPPH solution were made in the same way as for TAA. The IC50 values were quantified graphically (plotting the absorbance against the used extract concentration) and afterwards calculated by linear regression.
Statistic evaluation of the results was made by Statistica program by the analysis of variance (ANOVA) at a 5% significance level and multiple regression analysis.
RESULTS AND DISCUSSION
Polyphenols are often responsible for the antioxidant capacity of plant products. They could be important constituents to explain the protective effects of plantderived foods and beverages (Habauzit and Morand, 2012).
The results of the total phenolic (TP) content of paprika spices, measured with Folin-Ciocalteau reagent by spectrometric method, are given in Table 1 , for pepper spices there are in Table 2 .
The values of TP contents for paprika spices were in the range from 14.67 to 28.78 mg equivalents of gallic acid (GAE) per gram of sample. Therefore, the sample with the lowest TP content (sweet paprika spice) had only about 50% of the content of paprika delicate with the highest value. Generally, there is only weak connection between the pungency of the spices and the polyphenolic amount. However, the hotter samples of paprika spices have slightly higher values of TP than sweet types what is in agreement with the results of Zaki et al., (2013).
The ammount of polyphenols, flavonoids in paprika products could be influenced by variation, and be dependent also on the time of harvesting and processing (Zaki et al., 2013; Márkus et al., 1999) .
The lowest TP values of pepper spices were evaluated for grounded black pepper spices, however the lowest amount had unground pepper spice consisted of all types of pepper -black, green, and white. Also, white pepper sample had In comparison, paprika spices contained more polyphenols than pepper spices (12.03 -22.88 mg GAE.g -1 sample) but the volume variance is not meaningful as the antioxidant capacity is dependent on phenolic content only for some kinds of plant products. In paprika there are the most important for antioxidant capacity carotenoids, To evaluate antioxidant potential of paprika and pepper spices the antioxidant activity (TAA) of aqueous and ethanolic extracts of spices was measured by DPPH method. The TAA values for paprika spices are shown in Table 1, in Table 2 Extracts exhibited different extent of antioxidant activity. The extent of paprika antioxidant activity in our study is from 4.45 to 16.24 mg of ascorbic acid equivalents per gram of sample for aqueous extracts and from 8.73 to 16.17 mg AAE.g -1 for ethanolic extracts respectively. More pungent extracts (Chilli pepperoncini, Chilli Jalapeňos, Paprika goulash) showed a higher potency in scavenging of DPPH free radical than sweeter samples of paprika extracts, both aqueous and ethanolic. This may be related to the high amount of different bioactive compounds with antioxidant power such as capsaicinoids in paprika.
Ethanolic extracts had in general higher TAA values, although in few cases the values were lower than for extracts with water. Therefore, ethanol is supposed to be better solution than water to obtain extract with higher antioxidant activity. In the study of Gülçin (2005) determined that both water extract and ethanol extract of black pepper exhibit strong total antioxidant activity. Water extract showed stronger DPPH scavenging activity rather than ethanol one, however this difference was not found significant, and both extracts have a noticeable effect on scavenging free radical. Figure 1 shows the amount of spice extracts (selected with the highest TAA) needed for 50% inhibition (IC50). Lower IC50 value indicates higher antioxidant activity. IC50 concentrations of paprika aqueous extracts were quite similar, in short range 10.07 -10.82 mg.mL -1 . The IC50 extent for pepper spices (10.55 -10.88 mg.mL -1 ) was also alike paprika samples.
Overall antioxidant activity of paprika spices and pepper spices was quite similar, without significant differences among them.
Our results revealed that the total phenolics contents in paprika spices were correlated to antioxidant activity only slightly. The correlation coefficients for aqueous and ethanolic extracts were R2 = 0.66 and R2 = 0.72 respectively. However, Zaki et al. (2013) found strong correlation between the total phenolic contents and DPPH values (R2 = 0.95) in Moroccan sweet paprika and that the total phenolic contents could serve as a useful indicator for the antioxidant activity of paprika.
The values of correlation coefficients for TP contents in pepper spices were also correlated to antioxidant activity only very weekly (R2 = 0.23 and R2 = 0.38, for aqueous and ethanolic extracts respectively).
Due to our determinations polyphenols contribution to antioxidant activity of spices is, based on low regression values, quite low. Other compounds might contribute to TAA more as stated Kim et al. (2011) . The amounts of capsanthin and L-ascorbic acid correlate well with antioxidant activity. Also, Materska and Perucka (2005) found a high correlation between the content of capsaicin and dihydrocapsaicin and the antioxidant activity. 
CONCLUSION
Addition of paprika spices (dried fruits of the pepper family) and pepper spices (mainly black pepper, white or green peppers) could change foods sensory quality and also, due to the antioxidants presence, lower oxidation in the foods. Antioxidants help to control oxidation in foods effectively, therefore usage of spices such as paprika or pepper spices are also of great economical interest.
Polyphenols are often responsible for the antioxidant capacity. The total polyphenols of analyzed paprika spices ranged from 14.67 to 28.78 mg GAE.g -1 . The hotter samples of paprika spices have slightly higher values of TP than sweet types. They also showed a higher potency in scavenging of DPPH free radical. 
